JP 2004-55139 A 2004. 2. 19 



(19) B*s*§!*fT(JP) (12) & mi 1^ & SKA) (ii)#i¥mii<&ws# 

43M2004-55139 

(P2004-55139A) 
(43) ^WB ¥J*16*2S19B(2004.2.19) 

(51)lnt.Cl. 7 Fl 7-73- K (#%) 

H01M 4/58 HOIM 4/58 5 H02 9 

H01M 4/02 HOIM 4/02 D 5H050 

H01M 10/40 HOIM 10/40 Z 



mmmm mmm nmmom 4 o l (± 12 m) 



(21) JiJJPS^ #182002-206582 (P2002-206582) 


(71) !UIA 


000004455 


(22) ftjPB ¥#£14^7^ 16B (2002. 7. 16) 




BSfk^X^«^#1± 






mmtS«ff«Effi»r«2 Tilt 1^ 




(74) ftlA 


100083806 










(74) ftS A 


100068342 










(74) ftlA 


100100712 






#a± §a«t 




(74) ftSA 


100087365 










(74) ftSA 


100100929 






#a± nix 




(74) ftfflA 


100095500 















(54) mwozm y-f-9A^jwtjnfflji«avj'f-?A-»*}iii 



(57) cs^j] 

[ as m ] ftMJi£*?5<L« ic a & sfc m w 14 & # +>- * tt k fa t # '>^^'jf ^ 

c » T- ® ] » »*ft?&tf#M3fc«i*f SI © in # to t » « t An J± , -tffcsn-caa'j 
5=- <> a : & xj ft m &c 43 ^ t , m m >m © x $s 0 #r 1? $0 ^ * n § 0 tf §a & j± (002) a 

(110) O OttTTfSS'Jf Atfc <d y A-^HMl! 

«fc U A ^ Aft-&ife*-&t?IE®*^ LT^S U A^ A^AMo 
[)StR0] fcL 



JP 2004-55139 A 2004. 2. 19 



[SffjRiH l ] 

H as fit 7- & tf W fin ^ $5 If 1 frl © ?H m fer t ft S f* t ftm rv. , -ftftsntfts u ^ r> a : & a 
?s w ft & k. * ^ t „ ^ ft © x is 0 f/f t? m s * ft s 0 f/f §m js it (002) / (1 10) ft 

[ i?# M m 2 ] 

ji m n ? & t? 4%- « & «f # m © u -& % © a? s # 1 . 4 5 - 1 . 9 5 g / c m 3 -e&zmmm 
lgto'jfjA '. & m is w ft m o 
[ hs >k m 3 ] 

Ml IT? ft TOf^ S & 1 ~ 1 0 0 n m , IS R H F,(DC#S^(Dfi B H RT+MXL c ( 0 0 2 ) ft 10 
5 0 0 * > h P - A & ± T? $> % M * 31 1 Sf;(i2ffiloyf ^Al^ffiiffltt. 

[ H§ * IR 4 ] 

s? * iti i ~ 3 © ^ -r n a* as « © v t> a .^mmMnrnt v j±{tfrw%nts if.m%^ 

U •> A — & Ig Hfi o 

[ ft m © m m ft f*2 pj! ] 

[ 0 0 0 1 ] 

[ ft m © m * % ta m ft m 1 

* ft m i* , v a : -jk m m w ft m R xj u ^ ^ a : # m js k m "T s „ ? e e s l < a , # 

14 r -9- ? ;i/ m 14 tc « n ft v * ^ a - m m t * n * # s ft 46 © ft s r xs * © m )s m ic 20 
its. 

[ 0 0 0 2 ] 

[ '<£ * © R ffi ] 

a:*cDu^^A — *«}t»titt, i^j x. if ^ m jm ar> s 7- . 3 - ^ x * m an fb l ^ a 3g ^ ar\ 
e ? , # m & » ? u n . i^aiSfcLfcAissssi?, ;in5^i!)»Lft m. m ft 
? , ^v7x-xa-*^s is ib l ft $ « m sb v ft h ^ % s o c n p. © <s is w ? a # a ^ 

ffi»ffl&^tiSffltlftLtIS8^-Xhi:L, c © a ^ ^ - x h * ffi fp[ © a rfti fc ^ flJ 

Milf, W^Hf{ 6 2 - 2 3 4 3 3 ^^«£iSn5±5(i:, ft S k: JM 0Y> * ffi ffl "T -?> CI t 1? 

U ^ ^ A (D -r > F5 4' h{cJ;Srt^3E»OIWJH*»?l5b, 9- ^ ;P # 14©2ifi^IoT ^ 30 

[ 0 0 0 3 ] 

[ ft m ft m m. l * 5 

L ^ L ft ft 6 , »> m khftftmLT^Z^MM ffi It. C *lfl 7? 0 © «S r m h © B t« © !S ^ * ^ . 

!a uu © ffi /j InJ © la a" (C It ^ T 5f5» ft 46 , fA W IC * 0 S |g Jg (ffl © IS # ^ « 4l , 7X^? h Jt 

^ a ir iH^t «> s m v< <d m m n =$■ t ft % 0 m ii&b, r x ^ ^ h it ft x a ^ ft 46 k , ^ 

^ > ^ jg i L 1 1 f # t i $ l t f lii ^ ff 1 L ft ? m M ^ ^ ft « # © rftf 77 
0 K SB |p] L , * © IS * , ?t ^ 18 g M ^ S )i ?E ^ « # 14 /jM£ T L ^ "T ^ if ^ 0 T ft < , »> 
tefflt^OU^-^^OiRBE • J»fftOttt)BLK iot«4t5 CW/i InJ © P ?B • IR f« tc «fc 0 

mm\^ffi<DWiMft^v , t^7/n« 14 i^iTts js ft & % t$ ft o ~v ft < s ft s * * 1 40 

. 4 5 g / c m 3 VX h E f S t , ft «R JS & v K U ^ ^ A ^ ® ifeg • fife til * ft K < < ft ♦) , M.M 
ft tk n W 14 , fttSOli3D«f^I, it ^ ^ ;V W 14 ffi K f S PpI IS ^ § o 
• 7a" , U ^ 9 A — ^ « Ml t± » tlftflSJKtSttT, 1* ® ^ '7 © x ^ /I/ ^ - m & Zt A 

* < S tir S c t ^ W T* * § o * c -e U ^ •> A — 3fc ffi H& O IK S 0 © x ^> ;V ¥ - 14f S * lf.J 

h?^5fe»c, ft «r » m * m < l ft n# ft m m n n. r v <* ? a> w 14 k & t ft >> ft 

^ ft Hi ft S * * ft T ^ 3 o 
[ 0 0 0 4 ] 

^ftmit, ±id Iffl M ,fi£S»« S }4 ?E St « «r 14 , >l W 14 fc M ft ft U ^ •> A - ^ « Jti! 

k ft m ft ft m * Si « l , s e> ic ,a j & a u ^ ^ a - ^ fs k& k u m ft ft m * m « -r s t> © t & 

§ o 50 
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[ 0 0 0 5 ] 

( 1 ) ft m m it , m ss 11 ft & 0 s m ft ^ is t? m co u ft % t m n f* t turn rv. , - w it * n t & 

8'J^9i» ■ ft « Mi J-H ft K *5 ^ T , ftttOXi0fJTt!l/£5tl§0S^ffil:t ( 0 0 2 ) 
/ (1 1 0 ) tf> 5 0 0 ft T V & % V ft V A — ft M Ml ffl ft S K B8 ft S o 

( 2 ) S * 58 f± , a ft jg ^ R a? # « ^ *g ftl © ig # ft <D ffi fi ft 1 . 4 5 ~ 1 . 9 5 g 
/cm 3 U & 2> flff HO ( 1 ) 3d Sc cd U ft A — ft W M ffl ft ffi K US ft S G 

( 3 ) £ fc, * 58 RJfti , IftSlfOfQSg^l ~ 1 0 0(jm, IS^OCftfj^lMlcD^S^^ 
ft ft X L c ( 0 0 2 ) ft 5 0 0 * > ft X h P - A U ± T $> § flu 3d ( 1 ) X ii ( 2 ) 3d fc CO 
'Jf^A-SliffltlKi-U, 10 

( 4 ) £ ?> 58 RH « , ijff E ( l ) ~ ( 3 ) <^ f n bH 4E <D * 58 W cd y ft <^ A - # ft M4 ffl 

ft m t u ft # a ft ft ft # ft is ie ffi * ft l t a s u f^iistifiEits. 

[ 0 0 0 0 ] 

[ 58 ffti cd * cd m m ] 

* 58 m cd y ft a - ft fa m m ft s a , m m m. ft & ft ft « ^ is a so cd ?g ft ft t m m ft t ft *u 
ee , - ft ft £ n t * § y ft <y a - ft « m m ft s k & ^ t , su je , - ft ft s n fc m se ft « cd 
x«9iHi*f?8!iAii*naiHiSf!fifiJ± (002) ft (i io) tf5ooiftT-$5Lt?gi 
tt§. flu §2 0 f/r 3$ m it (002) / (i io) it , ft iftii io~ 5 0 0 , j;Oft£ 

L<tt 1 0 — 400, J5KffH<(il 0 — 3 0 0, RftJll L < ii 5 0 ~ 2 0 0 OK 

ffl 5 ft s o HI rr 3S S J± ( 0 0 2 ) / ( 1 1 0 ) ft 5 0 0 * M 7L t , ft S3 ft § y ft *> 2* 20 

- ft -a mi cd m m ft m « ft ft. r xf ft -r ^ ;v m ft. ft « ft ft s 0 

CCT, 'J ft ^ ft — ^ * M4 Jfl ft ffi CD N fJf 9ft JS it ( 0 0 2 ) / ( 1 1 0 ) it, CuKaSI: 
Xlitt§X It 0 ft K j; D , 0 ft ft 2 6 = 2 6 — 2 7 ft ft ft fc ^ 01 2 ft £ ( 0 0 2 ) rfn 

0 #f t? - * t , Nlft2e = 70~80SttlttlBJn5 ( l IO) LEJ^ft^-^cD'JS 
S ft 5 ft RE ( 1 ) ft K * 0 ft 46 £ C t ft T* * £ o 

(002) fSHfjft°-^^)g/ (1 1 0) iSNJjft 0 -^^S (1) ft 
[ 0 0 0 7 ] 

ft 58 nn cd y ft •> a ft a m ft ft « (c *s t , jr m w t ta rn- , - # ft s n n ss u ft & tf ^ 

m Ik ^ « M CD U ft #J CD m & tfi 1 . 4 5 - 1. 9 5 g / c m 3 itfjf* L^. Iff Hd 

® « , 1 - 5 - 1 . 9 g / c m 3 ft «fe 0 ft £ L < , 1 - 6 - 1 . 8 5 g ft c m 3 ft£ 5 30 

tc £ L < , 1 . 6 5-1. 8 g ft c m 3 ft W K W £ L ^ a ft 58 W CD ft W \C ^ £ * feftv. 

ft ft wis ftffl cd ig ft ^ cd m & % u < ft s c t k <k o , * cd ft « ^ mj ^ t f# ^ n s y ft ^ a 

- Va n. Ml © # m *M 0 co x irwl^ ft - SB ft ft ft £ < ft § c tift^§„ flff ad ft If) 8 

«S ft jSRI CD y ft % CD (B ft ft 1 . 4 5 g / c m 3 * m T* tt 6 ft § '5 ft A — ft « Ml CD ft 

io©i^/ft- ft< *^/h?<*§„ - ft , ijff be ft raft ? & ft ft a ^ *s ft m cd ft m co * 
he ft i . 9 5 g / c m 3 * m x. ^ t , y ^ ^ a — v. m % ft' m ? %> t % <d m m m <d m ft. 

A'Ifti§(f^D74(, fflt5'J5ft : ft a Ml co ft mftttcm ft ft ft tf ft ft ^ ;V ft ft 
ft ffi ft L Jf> ft < ft § „ 

- ft ft ft CD ,ft a ^ S ft R OftS ft »J CD M & % CD 'ft ; m It , M * fcf , - ft f t ft ft ft £ £ * CD £E * 

^> p - ;V 7° U X ^ CD S m CD ^ y T =7 > X ft fC «£ D Si ft PS W ft § C t ft T' # £ G 40 
[ 0 0 0 8 ] 

ft 58 Rfl ~e ft O § M m ft ft CD ,ft H CD C #1 ft Id CD IS H ft CD ft £ $ L c ( 0 0 2 ) 5 0 0 ft > 
ft X h P - A JW ft ft ft * L < , 8 0 0 ft > ft X I- P - A ft ft ft i 0 ft * L < , 1 0 0 0 - 

1 0 0 0 Oft^ftXhP — iT'$Sa^1lK!JHl\ C $6 ft |nl cD IS ft ft cD ft ^ 2 L c 
( 0 0 2 ) ^ 5 0 0 * ft ft X h P - A ft Wl t? « St * § S ft ft- S < & § fg [Rl ft ^5 § o 

S /c , ft, IS ft ft CD IS h b h CD M Iffl Sg it d (00Z) S3. 3 8 * > ft X h P - A ft ft ft S L 
<, 3. 3 7ty^XhU~A« Rfe^LhAftfliffift, 3. 36^>ftXbP- 
AttTTft §C tift fjlftl* S^cDiriSId ( 0 0 2 )^3. 3 8 * > ft X h 

P - A ^ S X. § t ?B 'ft 3 ft fg ft ft £ m InJ ft £ o iJijffiL c ( 0 0 2 ) R ft d ( 0 0 2 ) 
« X IS j£ ft [El tf IC 3s T PJ ML T? ^ £ o 50 
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[ 0 0 0 9 ] 

£ it , # fg w © u 7 1> a — 3»j « m ffl ft #K k m V S J» » M J± , — ft & © ft © X 
*nasfT?i»is*n*@*T3fifflJt (002) / (i io) 45 oofith'cagtfsito-e 

% ft tf * < , ffl x fi M « M „ M KII, W « M » * « K 7 0 8t 7 J£ « % 3£ H L 

^ ar> ^ , je»o#S4Hi^LT«^5<: 1 1> t? * s tf . bt-«« ■ & & 7- & * » , e ft 

m tf ft ¥ ft t ft % 7 5 ic*^X(JS^?t?c~^g7 0Ii&S?^fflt^ C tf iff £ 

fti^o^i^o fw x. a" ip ^ , pfrtt, — as © % ^ ^ © b 4* © t> © # c n k 7r * n s „ n 

$ft ffi 7 k: ft ^ T , 18 ft © y 7- © S 7 © £ ft IE tf IN 7 ff 4: , * ft ^ ft © 7 © « K ft 

I/"" T ?T -T § JH 7 L IE , li1-|iti'gtT7!CI^14Sei^It LT> Ii«iS7«©l 10 

7 tf * ft ^ ft © HQ ft ffi 4 - ^ © /j inj in * 5 5 c t ft < ft L . Ii&S?*i)SLTV^« 

if 

C © ft ft X f4 IS ft L T v § M 7 « © lii 7 ft ^ T , IS ft i: ti T7. ^ © B 7 tf\ 01 x. IS. M y 7 
, ^-/HO;W>^4gHtL/iKII4^LT, ft 3 s W f£ In ft LTI^KI^IH 1 , 
ft fj- £ i4 S v © JK 7 tf ft ^ W K IS fi" L T it ft ^ tf , ?Oi^ftEHL7 tiSft 99 7 
3 M S E ft V» T t> 7 © ft fj {* t LTfcB«$ffioT^5ttl^V^o ffi W W ft 91 JS © ffi tf 
P> , Kb' f^ L T ^ £ fe © tf $f * LV\ 
[00 1 0 ] 

* . *«WT?ffiffl-r«JM an ai-ti, t x ^ * h jt tf 5KTT^Ktff»H<, 1 . 

2 ~ 5 T* ft f7 <fc 0 fif S L < , 1 . 2~3T'$tlt^6Klf$L<, 1 . 3 ~ 2 . 5 7 $> 20 

ntr»c!f$L^. r x ^ ^ h it tf 5 7 © ,1 » is 7 14 , iso-^Rf^i^x a a- 

?tft-));fi?^LTOfe©t7J;<, S . 1 o © fft 7 4 «l « W ft Jj % An x T X ^ ^ h 

Jt tf 5 U K t ft § 7 a tc 0 « 4 S X. fc fe © 7 7 < , 5 6 ic , c ft «b * IM ft t> 4± T fls 9B! L 
© T? d; !/"> 0 

d © 7 x ^ ^ h Jt tf 5 ^Sr jg x. S t s An 7 s - ft % © ft S © X !K HI JJ? ifll ^ S ft & HI Jfr 

it (002) / (i io) tf*^<ftD^-r<s * © ifi ft „ ^^nsu^-^A — ^mja 

© M ft S # tt R Zf 7 7 ^ ;]/ f# It tf h' "T § M ft tf & % o " © T X ^ h J:fc tf 1 . 2ft 
iT(7 K 7 M © & tt rtf a tf m § o ic «fc D , fflt5ft«©i?S 14 tf ffi FtSMfi tc <£> 

* % m k. ft o t , {£ ffl f %> m «a 7 tf « sc © m 7 © ft ^ f* s 7 a us & {* t l t tf 7 l t ^ 30 
zm-siz, m m n 7 © - & 7 1 » , i^if/tssifi^i c s e m ) m k 7 0 ta & l 

7 IRfcSftenSfit^mffi^V^o S 7 , ■. ^ Ivi 7 t fi x C © — ^ «£ 7 tf ft ft * fc It $S 7 

7 7, 7X^i- M:tt7 S7©M*lfl*[R]©M^*A, JS*li^|q|<OM**BtLfci:#, A 
/ B 7 a * ft § a * 56 TO ft ^ § a |S g ^ © 7 X ^ ^ h Jt f* , if if-^gf f fttt- 
^7 %ti 7 © IS Sp Sf f S^L, f A © ^ tf 1 0 — 5 0 n m © 7 t $ © fft 7 f ffi * ^ 1 0 ffl 
H #d b , A / B 4 MJ /£ L > * © W ¥ ffi 4 h fc © 7 & § 0 
[001 1 ] 

1 o©-*aiSS?icfe^T, m ¥ « © - ^ 14 7 © ft f^ 7 ii IS f^ T § S[ t L T ti , 3 {S JUt 
± 7 § C fc tf » 7 L < . 5 ffi ± 7 ft fcf 7 D $f $ 0 I«Ofif«©- ^S7©7; 40 

SiDWSb<, 5 ~ 5 0 (i m 7 ft ti $ 6 {<: W * L < , C ft tf ft ft X IS ft L 7 -JK 

ii{)17-(OT-Sgi©2/3i.XTTfe§L tf ifSU\ * 7 , ffi ^ Oi'T-ttC - ^7 14 7 

© 7 X ^ X h Jt ti 1 0 0 IX 7 tf £ L < , 5 0 JW T tf 7 0 » S L < , 2 0 7 tf fE 5 » 

7 L i/^ o tu 3D — -7 ^ ? © T X ^ X h Jt © $f * L ^ 7 ffi t L T & 1 . 2 1*17 f* Vi T ft 
C t tf » * 
[00 1 2 ] 

s 6 &c , * m ic ft § jm a 7- 14 » — ^ m 7 © j:t ^ ® ii tf 8 m 2 / g w t © & © tf sr 7 

L < , 7 0 » * L < « 5 m 2 / g IX 7 7 § „ ill&g?f ftittf fflt § t , f# 5> ft 5 

U 7 7 7 H :7 * ?l!l © S JS ft R 7 7 X 7 # ft. fft h. £ £ £ t tf t , 7 7, H 50 
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^;vac^^isi^'>2< it a m ax 8m 2 x g X m * % 

£ , U ft <^ A — & « tfi CD ^ — ^^^/VBO^BIl^l^^t < a § ffl [bj ^ $ , 

31 ft /I/^-ffifflS'/hS < , $ P,tttf?:f'Flt5B^< © IS If jffl ft & St45MlKl K & 3 
o i5n5'Jf>i •- # IS ffi © & ifi *s ]K IS *f tt , ft ft * ;l/ W tt ft ft £ -5 tc a Jff * ft ft p. , 
it * E IS tt , 1 • 5 - 5 m 2 X g 7? $> 3 C £ ft £ 6 tC ft * L < , 2 ~ 5 m 2 / g X & % Z. 

t ft w £ff$it\ it a ai a o »ij s it , aiij'xiatiSBETSs^ bj a © // ?± * 

[00 1 3 ] 

ft £ Hjj (D U ft •> A - X < ffi ffl ft « © M }g yj a ft ic ffl m tt X ^ ft , M A tt\ ft * < t fe JM 111 

ftfflfis&#**xttiM if> fc jm sn ft ft f?i & ft x x £ *y l . *& » l ft » , & t& m m t mi ^ ft 10 

Mil - 5 0iS%^i^L, ilSLTIJ&gf ^f#, o^T\ iM i£ S ft * 1$ IS © 
SO S ft % ffl £ /in L T U -& L , g£ ?H ^ * Si « tt: K «fc ft L , & ft L T m ffl ft 1$ * L ft & , 

m^lT-ftfttSi: ttffl x # s o 

[0014] 

niBffciirtia+ftt-fcbTtt, ffl 7L ttx n - * x »> x , w ib <d m f t m m ft f$ ffl x * s ax * 
ss ft t * « & s x # n -vsoti tt w tc aa is « £ v» » mj t? «, , - - f a - ? x ^ © m ^ ^ l ^ 
tio-^x»*^!ifSLi\ sfti»tLTtt, ffii ti x m m mm*, am * ®m*m 
& m m ■?* t s * s m * « -e % n a w tc ^ m ss ft nj #g & # m x a m m ossa, fp 

st§i an js 7- co s m «t d /Jn s^ct^ffsu, r- s ^ t? i ~ 8 o n m ^ * o sr * l 

< , 1 ~ 5 0 n m T* £ n tf S 6 fC S L < , 5 ~ 5 0 |i mT*$ft(ilC!f$ Ll\ S ft x 20 

m &Mt rt mit # w x a m m <o r x ^ ^ Mb » , 1 . 2~soo^$?*l<, i . 5-30 

0 Oiit-Stxtf i 0 t t < , 1 . 5~10 0OiH"ea5 4alJS5H:!f$L<, 2 — 5 
0 © ffi M T? & n ti t# EitfS L^o llT'7X^^ M:t PI ^ » , M SB IkI # CD 7^ ?4i T* ft 5 e 
iM X\ f t ft ffl £ # « X » Uk X\ <D T X ^ >t Y tt J< % < 48i:, toff. - f* f t ft co ft ffi O X H 
@m?a!l3£SnSlHll»r53lfiJ± ( 0 0 2 ) ft (l l o ) A * < £ § « inj * s 0 , l . 2 X 

ffi ~u ft « fpftu 7 * fi a k> <d m « § a * < * s « i«i * s o 

[00 1 5 ] 

/fty^tLtft, M^«X If y^- Oflfi, ^^ft'ttetBg, #ft pf »E tt M ^ © ^ « 

^ ft » ST * o > X Ofi^ltt, ftl flf>-fb ft ftg ^ ft ft X fill K ft L , 5 ~ 8 0 fi 

l%iliyt§ci^!lfSL<, 1 0 ~ 8 0 ffi m % ffi tli ft S C t ft d: 0 jf S L < , 2 0 ~ 8 30 
0 ft a % ffi M ft 5 d t; ft ^ $? S L < , 3 0 — 8 0 ft B % to ft C i: ft W ^ £? S 
o ^ ft > X © M ft ^ ft ft ft 0 ft £ ft ft ft D ft S t , ft 9SI ft S M m lit ft © 7 X ^ ^ h Jt & ft 
it * IS « ft X * < * '0 ft ^ ffl [Rl ft & § o ft $0 ft ft m ft ft ft X tt ft If) il / s ft > X (D ?y ft ft ^ 
tt , «r K M KM tt ft < , «ilf^-^-|^ffl^fti c <h ft X * S ft\ ft > X © ft ft ft 

ft ft © s si x m ft ft £ c t ft ft s it- f* m tc tt m ft > x ft tr y x , ^ - ft ^ © rr tc « 

, 5 0 - 3 0 0 °C ft ft $ L < , Dft fig ft tt ffi H§ © ft tt 2 0 - 1 8 0 °C ft ft $ L „ 
[00 1 6 ] 

x a: x id ?y ft X i» w l , « 19 b» iti an f t te w ; t X iu ft ft § „ ^ m w % co s & « 1 - 1 

OOfimiftSftv 5 ~ 8 0 n m X ft tt J; 0 ft * L < , 5 ~ 5 0 /x m X S ft tt S ?. K 
ft $ L < . 1 0 ~ 3 0 jx m ft ft K ft S L 0 40 
K » # #J CD #S ft 1 0 0 pi m * jg A 2. t ^ P. ft ^ * m n ft CD J:b « S ffl ft X * < £ ^ ffl IbI ft 
9 , 1 ai m * riSTi X tt f# 6 tl § ft W CD ( 0 0 2 ) X ( 1 1 0 ) ft ft X £ < & 3 ffl [fi] ft & § 
„ £ ft „ m m CD J¥ ft ft tt 0 . 5~50iM%T'$§Ci:tf!ifH< 1 1 ~ 3 0 fi fi % 
X ft tt * 0 ft * L < , 5-2 0 ffi a % X % ft tt S 5 tC ft S ff % ft CD S'J J£ tt , «> 

ffi? 8 o o °ct* i o ft /jn b ft tff cd ft a M ft ft ft * p. ft § „ hs » # fc ig ft ft § a & v 
ft m m t l t tt , * &xt m m t LT©«tijy&sfe©T?&n ft ^ t <h pi tt x ^ ax ?t tt 
jr , - v ft ft , ft x x , ft ft * , ft ^ m ~$ co ^ « , zn^omitm. mitm&zvmftfc 

m U ft W ffl X * 3 o C ft 6 CD eft X , «t X tt ft ft * CD ft ft ¥JJ ft ft * L o * ft ft ft ^ CD ft ft 
ffi }t 4: L T tt {& ft «j ft $f S H/^ o c ft 5 cd a SS ft M IS cd j$ to ft tt s H ^ ft M m £ M ft ft 3 

» ff «r t s m f t m «e cd e fi * i o o m a % t u ft £ * , 1 - 5 o a a % ft ft s l < , 5 - 50 
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3 0 ffi S % "P & ft fcT * 0 j? * L < , 7 ~ 2 Oil%f$tl!fJ6 (C fSL ^ 0 & «B ft ftk ® 

©I* 5 i m a % * it t? s i^atsiss^f© ^ nofgii # & < a s a' ^ot%<, it 

0 0 |imOS*f A^T^K^ 1-10 0 jimT*a&ntf i Dlff* L< , 1 ~ 5 0 /x m T 
ft fcf J: D S Li\ 
[00 1 7 ] 

& t- ± SB m fr Vl * tit fiSc L , M SQ ft M ffl * fr 5 ^ , ffi m, % ff 5 M fc , M IB » fc M iS ft M 

& © u s m % y° is x m k & k> m £ # k j£ u t ^ & , ^ l t t, «t ^ „ c <d m □ © t£ ^ 

EE ft t* 1 - 3 0 0 M P aM&tfU7% L ^ „ hit « M 3d U ft ft ft L fS ^ * # T? £e "T § 10 

■eWi^'ra^Sjy^tf^ftSo jr *Mt © H ti , 2 o o o °c w h#!fSL<, 2 5 0 0 °c 
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characteristic and a cycle characteristic when a 
negative electrode density is raised, and a high 
capacity lithium secondary battery with improved 
energy density per volume of the secondary battery. 

SOLUTION: The negative electrode for the lithium 
secondary battery is comprised by pressurizing and 
integrating a collector and a mixture of graphite 
particles and an organic binding agent. It is 
characterized by that a diffraction intensity ratio (002)/ 
(110) measured by X-ray diffraction of the negative 
electrode is <500, and it has a positive electrode 
including the negative electrode for the lithium 
secondary battery and a lithium compound. 
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